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SUMMARY OF INVENTION 
CENIMTOGALBLOODPUMP i„venticm h an Improved cen^gaJ 

BACKGROUND OF THE INVENHON pomp which mdodes a disposaWe pompmg °aj^Tb 

5 pamping unit todudes a jmmp honsmg enclosing a 

LFieMofthelav^on , ...^ pumping chanibw tteran. TTie pump honsmg has aa 

The present iaventioa» rdated to centafngal blood P^^P^ ^ commmiicatJng with the pumping 

P°°^ . . BJ». A^' chamber. A stator b connected to the pmnp houang 

2.D«OTpboaoflheftior/^ and ias a distal end extending into the pnmpmg cham- 

'''"T^'Sy of ^S^S^SS^S ber. A bearing is supported at a distal end of the stator 

rStS pltStoVpS^SSing and is aligned with a central axis defined by the s^r. 

SSg a^S<Sbertherein. ^ aligned Positioned withm tie pumping 

SSTSiSaiof the pmnp, an outlet adjacent to st^ported at ahubby thebearingfor rot^atotf Ae 

STpe^i^ of the pniing chamber, a rotator 15 central axis. At least one magnet B earned by the reta- 

nwnnted within 4e pnnqring chamber for rotatim tor. . . u • , 

about the axa^ and a drive source commnmcatmg with in one preferred embodiment, the beanng is a oau- 

the rotator. The rotator and drive source have several shaped pivot bearing made, for example, from hard- 

posdbfe configntations. In one confignration, the rota- coated aluminum to provide sofBcient heat dissqxaaon. 

d is mounted on a drive shaft whidi extends outside » rotator carries an ammlar magnetic ring about its 

the pumping chamber to a rotational drive source. la cirtnmference. Tie magnetic ring has a plurality of 

another configuration, die pump houring aldoses two magnetic poles and is positioned sndi that the magnetic 

chambers, one containing a magnetic rotw and the gnes of force are substantially directed toward the bear- 

othM- containing the pumping chamber and rotator. The ^ jng and the central axis. The resulting unbalanced forces 

rotator and rotor are connected by a drive shaft Seals ^ rotator hub are generally parallel to the central 

are used to isolate the two chambers. A magnetic drive ^^^.g^ downward direction from the hub to the bear- 

source commnnicates with the rotor to rotate the rota- therefore stabiBiing the rotation of the rotator 

tor within tiie pumping chamber. In s^ another config. ^^0^ tiie central axis. 

uration, the rotator is suspended withm ttie pumpmg 3^, ^ ceotrifiigal pump preferably indndes a magnetic 

chamber by a magnetic means formed wiflun the pump rdeasahly connected to the disposable 

honsing. Examples of di«e ^f^ff pumping unit n» magnetic drive- device indudes a 

shown in Ae wlS^ ^tor hTving a pinralityrf drive magneia spaced amiu- 

U.S. Pat Na W^^^^afferty rt al U.S. Pat No. £^ ^^^j^, ^5^^^^ drive magnets are 

3.«7^25and Oben .* dU^ ^J^^]^^^ " sudi that thdr magnetic lines offeree afign 

In recent years, S«id are generally paralld to the magnetic lines of 

"^l^nSMoSS,S.SS^,S f^ of the lignetic'^bg carried by the rotator within 
gery. Tbe pamping '^'^^^^^^Z other the pumping chamber. The drive magnets communicate 
SL^olb^AS^^wS^^^ 40 ^TZZ^o ring carried by .the rotator. ^ 
^'SThi^g^^^ment S thereby rotate the rotator the pompmg^^ 

J^JTL^^mnstcteHvttite as the rotor of the magnetic drive device is rotated, 

mider pressnrci wiflioot damaging the blood bang gmEF DESCRIPTION OF THE DRAWINGS 

^"fa^tior art centrifugal pnmp. and in particular in a « pjo. 1 jg a perspective view of a centrifugal blood 
centrifbgal pump for pumping Uquidssndi as blood, a pomp of the present invention. , 
fluid tiSt seal between die drive shaft and the honring piG. 2A is an eq)loded view of the pump of * 
is an important fector in the performance of the pump. shownig the disposable pumpmg unit detached from the 
Fcictiott at tiie seal produces heat which, if not dissi- magnetic drive device. 

p rtf<<^ caxr ^<f»»«i»ge boUi the oaiqoneBts of the pump ^ pjQ. 2B is an exploded view of the centrifugal blood 
and the blood being punqied. AIk), die rotationrftiie pamp of FIGS. 1 and 2A- 

lOtatorcankadtogBierarionofanairbiibWesurronnd- pio. 3 is a ^an view of the punning unit of FIGS. I, 
mg the shaft. This air babble tends to seek the smallest 2A and 2B removed from the magnetic drive means, 
shaft dfamrter, whidt tyifcaDy is adjacent tiie drive jj piO. 4b a transverse section ofthe pomp taken along 
shaft seaLEB some offlie prior Bit pomp* the area adja- 4—* of FIG. 3 and indndes the magnerie diivB 

cent the drive shaft seal ^ also b« a retoti*^3lMSta« 1. 2A and Za 

nant or low flow area-intennsofflnid flow wiffim the ^.^^ ^ ^lO. 4 of an alternate 

pomphig chamber. Tbe air bubble tm& 10 msnlate the gj^jjo^iment having a low profile and an alternate stator 
seal from riie flow of the fluid wiftfn fl» pmnping go gjjaoggn^ 

cfaamb», tiras decreasmg die dis^»ation of heat gener- piQ. « jj an atemate embodiment having a low pro- 
ated by friction at the seal surfece. . . cae and stator anaagement rimilar to the one shown in 

It is crften the case that Mood pumps are used nly 
once.Afierasingleuse,^p«tifflisof4eww^ HG. 7 is a fragmentary detail of an alternate bearing 
eMitacttteWoodmusteifl«bedBposedrforit»«^ 65 „J"^J^"**°™^ 


tTcSZ^.S^S^S^^^- "?jnrapartialsectionalview,^an«bodiment 
pmnp w«i«tdOTig ■ '^l*^*— «irt, an altrmptff rotator arrangement, 

to reduce costs and mq>rove rmwinty. wih» wi 
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«GS. 2A and 2B are exploded views ofA » (shown in FIG d^T^ ^f?^ magnetic means 
detached from magnetic drK-e deviw irM^^if ^ whi^nimmi^^ i 

dnve device 14 indodes a rotor 22SS« a BliS^** r it,tator «^ magnetic means 59 carried by 

^cnmferentiany spaced drive S^SU^S^ ^ 

?r^^i^r of magnetic dS^d^l? 25 22aS W T^*" ^ ''^ 

Beai&gtt SS^^^. K f*..*^ entity »«»d m^f^V ^^"^ °f circumfer- 

Hoa muSsies. mcb a« b«S!^»!Jr7 . dssfpa- nets 34 carried by retr»» ti. ^ ^'^^ °»g. 
material haS^r^f If P«f«ably made from toward torb?4J^ ® f snbstantiafly directed 

c«^«.C.^tSL^S^,t ado^^d^ 


forces stabi&re rotation of rotator 44 about central as and 148 secured ^S'^^J^J^'^^^f,^^ % 

j^^i^mZZ^*^ AA heatmr 43. Thfi first rotatoT cone 146 IS supported oy oeanag la* 

""^•fdSS^^SS^SSn^tofadispos- fi>r rotation ofthe first and second roU^r^ 

ab^Si&alS^lower profile than shown and t^^^^^ ^^T^^C 

housbgc^«J^i^*^l^^P^«^ ^^^^cr^SS^iol^hSrSiSS 
chamber TO, rotator 72, •!°d_^J^^^,,^5 ^iS^Sfa Add flow path ^ limits the stagnation of 
hoiring « IS no^ ,f ;::^5rSbVSG Md ^ of stotor 136. Hie first rotator cone 

^^Jt^tj^^^!>^f^ 10 SSl«^iBagnetic means 1S« about its drcmnference 
showsalowprofilepnnq>mgunit.brtj^*o«^^ W "J ^^S^sS that the magnetic lines of force F 

shJSTanotha low profile disposable pump- spint and scope of the mvention. 

ittg unit embodiment 86. Pumping unit 86 comprises 

stator 88, rotator 90, and pump honang 92. Pump hoo»- 55 

ing 92 indades boi^ng cap 94 and bousing base 96. A. 

ball^haped pivot bearing 98 is used instead of theqg^ 

die 78 of FIG. 5. Housing base 68 and stator '♦^J*^* 
5 have been replaced with housing base 96 and stator 88. 

Stator 88 has a similflr configuration to stator 36 shown 40 
iff FIG. 4 but has a lower profile, Stator 88 comprises 
distal section 100, proximal section 102, and screw 104. 
Stator 88 defines central axis C. Rotator 90 is sinjflflr to 

rotator 72 iflustrated m FIG. 5 and includes hnb 106, 
flange 108, and magnetic means 110. Magnetic meaiis 45 
110 creates magnetic lines of force F. In this embodi- 
ment, the ban-shaped pivot bearing 98 is formed ii^ 
gral with distal secticm 100 of stator 88 and a hard- 
coatf^f gfamunum. , 

The pumping unit 86 m FIG. 6 is shown wiA aii 50 
alternate bearing atiangement in the partial sectiOTal 
view of FIG. 7. Bearing 112 is formed integral with hob 
114 of rotator 116. Bearing 112 now rests on distal sec- 
tion 116 of stator 118 fiw rotation about flie central axs 

C Dfctal seedoa 116 is secured to prorimal section 120 55 
by screw 122. Bearing 112 can also be formed as a sepa- 
rate dement and secured to hiib 114 (not shown). The 
bearing arrangement shown in EIO. 7 can be used m 
any of the other embodimaits shown m the figures. 

FIG. 8 shows an ahemate e m bo d f mmt of t dispos- 60 
^le pom^g unit 124 having an alternate rotator eon- 
Sgniatiott 126. Pumping unit 124 mdndes pump Iwns- 
mg 128, honang cap 130, boqsing base 132, inlet 134> Ha 

outie* (not diown) located at the periphery of hw«ag 
128, stator 136^ and rotator 126. Stator 136 IS simto to 65 
statOT 36 m FIG. 4 end craaqaises a prodmal sectim 
140k 8 dfetal sectioa 142, and a screw 144b Rptator 126 
canqaises first and second c oituwrtilc rotator cooes 146 
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